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SYSTEM AND METHOD FOR OPTIMAL
SELECTION OF PAYMENT
AUTHORIZATIONS IN COMPLEX
COMMERCE SYSTEMS

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a system and method for
optimal selection of payment authorizations 1in a complex 10
commerce system. More particularly, the present invention
relates to a system and method for optimally selecting a
payment authorization using an algorithm along with com-
merce system rules, and applying a payment deposit to the
selected payment authorization 1n order to receive funds for 15
shipped goods.

2. Description of the Related Art

Online commerce has become a preferred method among
consumers and businesses for purchasing goods. A typical
online commerce system functions in three stages, which are 20
an order capture stage, an order fulfillment stage, and a ship-
ment stage. During the order capture stage, the online com-
merce system validates payment details and may verify that a
customer has enough available funds for the order. At this
stage, the online commerce system may also reserve a 25
required amount of funds from an external payment provider
by receiving a payment authorization.

When goods are available to fulfill all or part of an order,
the order (or partial order) enters the order fulfillment stage,
and the online commerce system releases the goods to a 30
warchouse for shipment. If the online commerce system has
not yet requested a payment authorization, the online com-
merce system may do so in the order fulfillment stage.

When the goods are ready to ship, the online commerce
system creates a payment deposit equaling the value of the 35
goods, and selects a payment authorization for which to apply
the payment deposit in order to receive funds from the exter-
nal payment provider. A challenge found is that when mul-
tiple payment authorizations exist for a particular customer,
current online commerce systems do not have a well-defined 40
approach for selecting the best payment authorization, espe-
cially when partial orders are shipped. The choice of the
payment authorization has a direct bearing on the number of
transactions required to process the payment for a given order.

In order to avoid facing the decision of which payment 45
authorization to match with a payment deposit, many online
commerce systems split an order into smaller orders. This
approach, however, leads to complexities with discounts, pro-
motions, and order processing 1ssues. In addition, this
approach may lead to the online commerce system requesting 50
more payment authorizations from an external payment pro-
vider, which adds to cost. Furthermore, this approach
becomes more complex when order releases include varying,
amounts and multiple payment methods.

What 1s needed, therefore, 1s a system and method for 55
selecting an optimum payment authorization for applying a
payment deposit in a complex commerce system.

SUMMARY

60
It has been discovered that the aforementioned challenges
are resolved using a system and method for using an algo-
rithm and commerce system rules to select an optimum pay-
ment authorization for a particular payment deposit. The

algorithm allows the commerce system to support multiple 65
types of authorizations while minimizing the number of pay-
ment transactions 1f possible. The algorithm also handles

2

payment instrument priority, suificient authorization amount
availability, and a selection of a favorable set of payment
authorizations for which to apply the payment deposit.

A commerce system recerves an order from a user, which
may include multiple order items, multiple payment methods,
and multiple shipping addresses. For example, a nationwide
company may order all of 1ts supplies through a central office,
which may include hundreds of order items (line 1tems). In
this example, the order may also include shipping addresses
for each of 1ts stores, and separate payment methods for each
of 1ts stores as well.

The commerce system sends a validation request to an
external payment provider in order to validate the order’s
payment method (e.g., credit card number, corporate account
number, etc.) . The external payment provider responds by
sending a validation back to the commerce system. In addi-
tion, the commerce system may send an authorization request
to the external payment provider, which 1s a request to charge
against the payment method. The authorization request may
be sent at the time of payment method validation or at the time
of order fulfillment. In turn, the external payment provider
sends a payment authorization back to the commerce system.

When one or more of the order’s order 1tems are 1n stock
and available to ship, the commerce system “releases™ the
order 1tems to a warehouse. When the order items are ready to
ship, the commerce system generates a “payment deposit”
that includes a deposit amount equal to the value of the
released order items. For example, five order items may be
scheduled to ship to a particular address, and their total value
is $100. In this example, the commerce system generates a
payment deposit with a deposit amount of $100.

At this point, the commerce system 1dentifies whether mul-
tiple payment deposits or a single payment deposit may be
applied toward a single payment authorization. Once 1dent-
fied, the commerce system selects the appropriate type of
algorithm. In one embodiment, when a merchant’s commerce
system supports, for a particular payment deposit, both mul-
tiple payment deposits per payment authorization and single
payment deposits per payment authorization, the merchant’s
commerce system determines which algorithm to use for the
payment deposit based upon particular decision criteria.

Once 1dentified, the algorithm analyzes the payment autho-
rizations and selects one of the payment authorizations as an
optimum payment authorization for which to apply the pay-
ment deposit. In turn, the commerce system sends a funds
request, which references the optimum payment authoriza-
tion, to the external payment provider. As aresult, the external
payment provider sends funds to the commerce system and
the merchant ships the goods to the user.

The foregoing 1s a summary and thus contains, by neces-
sity, stmplifications, generalizations, and omissions of detail;
consequently, those skilled 1n the art will appreciate that the
summary 1s 1llustrative only and 1s not intended to be 1n any
way limiting. Other aspects, inventive features, and advan-
tages of the present invention, as defined solely by the claims,
will become apparent in the non-limiting detailed description
set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention may be better understood, and 1ts
numerous objects, features, and advantages made apparent to
those skilled in the art by referencing the accompanying
drawings.

FIG. 1 1s a diagram showing a commerce system using an
algorithm to select an optimum payment authorization for
which to apply a payment deposit;
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FIG. 2A 1s an authorization unit table that includes pay-
ment authorizations;

FIG. 2B 1s a release table that includes releases for order
items that have not yet shipped;

FIG. 3 1s a high-level flowchart showing steps taken in
selecting an optimum payment authorization and transferring
funds using the optimum payment authorization;

FIG. 4 1s a flowchart showing steps taken 1n selecting an
optimum payment authorization using a multiple deposit
authorization algorithm;

FIG. 5 1s a flowchart showing steps taken 1n selecting an
optimum payment authorization using a single deposit autho-
rization algorithm;

FIG. 6 1s a strategy pattern that determines which algorithm
to use when one payment deposit or multiple payment depos-
its may be applied to a single payment authorization;

FI1G. 7 1s a diagram showing a commerce system selecting
optimum payment authorizations based upon available pay-
ment authorizations and unshipped releases; and

FI1G. 8 1s a block diagram of a computing device capable of
implementing the present invention.

DETAILED DESCRIPTION

The following 1s intended to provide a detailed description
of an example of the invention and should not be taken to be
limiting of the invention itself. Rather, any number of varia-
tions may fall within the scope of the invention, which 1s
defined in the claims following the description.

FIG. 1 1s a diagram showing a commerce system using an
algorithm to select an optimum payment authorization for
which to apply a payment deposit. A merchant uses com-
merce system 100 to manage customer orders and receive
funds from an external payment provider based upon opti-
mum payment authorizations. In turn, commerce system 100
requires less communication with external payment provider
120, and 1s also able to support multiple payment authoriza-
tion types.

Commerce system 100 recerves order 150 from user 110.
User 110 may be a consumer placing an order over the Inter-
net, or user 110 may be a business performing a business-to-
business transaction. Order 150 may 1nclude multiple order
items, multiple payment methods, and multiple shipping
addresses. For example, a nationwide company may order all
of 1ts supplies through a central office, which may include
hundreds of order items (line items). In this example, the
order may also include shipping addresses for each of its
stores, and separate payment methods for each of 1ts stores as
well.

Commerce system 100 sends validation request 155 to
external payment provider 120 in order to validate order
150°s payment method (e.g., credit card number, corporate
account number, etc.). External payment provider 120
responds by sending validations 160 back to commerce sys-
tem 100.

In addition, commerce system 100 sends authorization
request 165 to external payment provider 120, which 1s a
request to charge against the payment method. Authorization
request 165 may be sent at the time of payment validation or
at the time of order fulfillment. In turn, external payment
provider 120 sends payment authorizations 170 back to com-
merce system 100, which commerce system 100 stores in
authorization store 135.

When one or more of order 150°s order 1tems are 1n stock
and available to ship, commerce system 100 “releases” the
order items to warchouse 130 (order items 173), and stores
release information 1n releases store 140. When the order
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items are ready to ship, commerce system 100 generates a
“payment deposit” that includes a deposit amount equal to the
value of the released order 1tems. For example, five order
items may be scheduled to ship to a particular address, and
their total value 1s $100. In this example, commerce system
100 generates a payment deposit with a deposit amount of
$100.

At this point, commerce system 100 uses algorithm 105 to
select an optimum payment authorization from the payment
authorizations stored 1n authorization store 135 for which to
apply the payment deposit. Algorithm 103 allows commerce
system 100 to support multiple types of authorizations while
minimizing the number of payment transactions 1 possible.
Algorithm 1035 also handles payment instrument priority, sui-
ficient authorization amount availability, and a selection of a
favorable set of payment authorizations for which to apply the
payment deposit. Commerce system 100 identifies whether
multiple payment deposits or a single payment deposit may
be applied toward a single payment authorization. Once 1den-
tified, commerce system 100 selects the appropniate type of
algorithm.

In one embodiment, when a merchant’s commerce system
supports, for a particular payment deposit, both multiple pay-
ment deposits per payment authorization and single payment
deposits per payment authorization, the merchant’s com-
merce system determines which algorithm to use for the
payment deposit based upon particular decision criteria (see
FIG. 6 and corresponding text for further details).

Algorithm 105 analyzes the payment authorizations and
selects one of the payment authorizations as an optimum
payment authorization for which to apply the payment
deposit (see FIGS. 3-7, and corresponding text for further
details) . Once algorithm 105 selects the optimum payment
authorization, commerce system 100 sends funds requests
185, which references the optimum payment authorization, to
external payment provider 120. In turn, external payment
provider 120 sends funds 190 to commerce system 100. In
addition, warehouse 130 ships goods 180 to user 110, which
includes order items 1735 corresponding to the payment
deposit.

FIG. 2A 1s an authorization unit table that includes pay-
ment authorizations. A commerce system uses table 200 to
track payment authorizations in order to select one of the
payment authorizations for which to apply a payment deposit.
Table 200 includes columns 210 through 250. Column 210
includes a list of authorization numbers for each payment
authorization, which may be used as a reference when funds
are requested from an external payment provider. Column
220 includes a list of authorization amounts for each of the
payment authorizations. The authorization amount is the total
amount of funds available for a particular payment authori-
zation.

Column 230 includes a list of remaiming authorization
amounts for each of the payment authorizations. A payment
authorization has a value 1n column 230 when the payment
authorization 1s allowed to have multiple payment deposits
applied towards the payment authorization. For example, a
payment authorization may have an authorization amount of
$100, and two payment deposits of $30 and $40 have been
already applied towards the payment authorization. In this
example, the payment authorization’s remaining authoriza-
tion amount 1s $30 ($100-$70).

Column 240 includes a list of user 1dentifiers correspond-
ing to the payment authorizations. The user identifiers may be
a consumer’s email address, or 1t may be a corporate account
identifier. Column 250 includes a list of payment methods
(e.g., accounts) for each of the payment authorizations. For
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example, one payment method may be a credit card number,
and another payment method may be a debit card number.

FIG. 2B 1s a release table that includes releases for order
items that have not yet shipped. A commerce system uses
table 260 during the steps of determining which payment
authorization to correspond with a payment deposit. During
the analysis, the commerce system 1dentifies releases 1n table
260, and tlags payment authorizations that equal the values of
one of the releases (see F1IGS. 4, 5, and corresponding text for
turther details).

Table 260 includes columns 270 through 290. Column 270
includes a list of release numbers for each of the releases.
Column 280 includes a list of release values for each of the
releases, which the commerce system uses to determine
which payment authorizations to flag during its optimum
payment authorization analysis. And, column 290 includes a
user 1dentifier, similar to column 240 shown in FIG. 2A.

FIG. 3 1s a high-level flowchart showing steps taken in
selecting an optimum payment authorization and transferring
funds using the optimum payment authorization. Processing
commences at 300, whereupon processing recetves an order
from user 110 at step 305. The order may include multiple
order items (e.g., line items), multiple shipping addresses,
and multiple payment methods. User 110 1s the same as that
shown in FIG. 1.

At step 310, processing validates the order’s payment
method with external payment provider 120. For example, the
order may be paid with a credit card and, 1n this example,
processing validates the credit card with external payment
provider 120. In cases where the order includes multiple
payment methods, processing may perform steps to validate
cach of the payment methods. At step 320, processing
acquires a payment authorization from external payment pro-
vider 120, and stores the payment authorization in authoriza-
tion store 135. Using the example described above, process-
ing may recerve an authorization number from external
payment provider 120 that authorizes a merchant to collect
funds up to a particular dollar amount. In one embodiment, a
commerce system may not acquire a payment authorization
until the commerce system releases an order, or part of an
order, to fulfillment (step 350 discussed below). External
payment provider 120 and authorization store 135 are the
same as that shown in FIG. 1.

When processing identifies that one or more of the order’s
order items are 1n stock, processing generates a “release”
(step 330) and stores the release 1n release store 140. For
example, the order may include four order 1tems and two of
the four order 1tems are 1n stock. In this example, processing,
generates a release for the two order 1tems that are in stock.
Release store 140 1s the same as that shown 1n FIG. 1.

At step 340, processing retrieves payment priority rules
from rules store 345. The payment priority rules are generated
by a merchant, wherein the highest priority payment method
establishes a first set of payment authorizations to evaluate.
For example electronic checks typically have higher priority
than credit cards due to credit cards having a slower validation
process and delay 1n transier of funds. Rules store 345 may be
stored on a nonvolatile storage area, such as a computer hard
drive.

Processing collects authorizations at step 350, which are
the payment authorizations that are stored in authorization
store 135, as well as additional payment authorizations from
external payment provider 120. A determination 1s made as to
whether multiple payment deposits may be applied towards a
single payment authorization (decision 360). For example, a
payment authorization may be received from payment pro-
vider for $100 that allows a merchant to receive funds in
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multiple increments as products are shipped. In another
example, the payment authorization may allow a merchant to
only receive funds one time for an authorization.

If multiple payment deposits may be applied towards a
single payment authorization, decision 360 branches to “Yes”
branch 362 whereupon processing selects an optimum pay-
ment authorization using a multiple deposit authorization
algorithm (pre-defined process block 370, see FIG. 4 and
corresponding text for further details) . On the other hand, 1f
multiple payment deposits may not be applied towards a
single payment authorization, decision 360 branches to “No”
branch 368 whereupon processing selects an optimum pay-
ment authorization using a single deposit authorization algo-
rithm (pre-defined process block 380, see FIG. § and corre-
sponding text for further details).

At step 390, processing transiers funds from external pay-
ment provider 120 using the optimum payment authorization,
and ships the order items to user 110. Processing ends at 395.

FIG. 4 1s a flowchart showing steps taken 1n selecting an
optimum payment authorization using a multiple deposit
authorization algorithm. A commerce system compares a
payment deposit’s deposit amount one or more payment
authorizations in order to select the appropriate payment
authorization to apply to payment deposit.

Processing commences at 400, whereupon a determination
1s made as to whether the deposit amount equals one of the
payment authorization’s authorization amount (decision
405). For example, the deposit amount may be $10, and one of
the authorization amounts 1s $10. In one embodiment, this
determination may occur prior to determining whether mul-
tiple payment deposits may be applied towards a single pay-
ment authorization as discussed 1n FIG. 3, decision 360.

If the deposit amount equals one of the authorization
amounts, decision 405 branches to “Yes” branch 407 where-
upon processing selects the corresponding authorization as an
optimum payment authorization (step 410), and returns at
415. On the other hand, 11 the deposit amount does not equal
one of the authorization amounts, decision 405 branches to
“No” branch 409.

A determination 1s made as to whether the deposit amount
equals a remaining authorization amount of one of the pay-
ment authorizations (decision 420). For example, a payment
authorization may have an original authorization amount of
$100, and $30 has already been charged against the payment
authorization. In this example, the payment authorization has
a remaining authorization amount of $70. If the deposit
amount equals a remaining authorization amount of one of
the payment authorizations, decision 420 branches to “Yes”™
branch 422 whereupon processing selects the corresponding
payment authorization as an optimum payment authorization
(step 423), and returns at 430. On the other hand, 11 the deposit
amount does not equal one of the remaining authorization
amounts, decision 420 branches to “No” branch 428.

At step 4335, processing tlags payment authorizations that
equal unshipped release values. For example, amerchant may
have a $50 order item that has been released, but has not yet
shipped. In this example, 1f a payment authorization exists
that corresponds to a $50 authorization amount, processing
flags the payment authorization, which prohibits 1t from being
used during this stage of the analysis (see FIG. 7 and corre-
sponding text for further details).

A determination 1s made as to whether any unflagged pay-
ment authorization’s authorization amount 1s larger than the
deposit amount (decision 440). If any remaining authoriza-
tion amounts are larger than the deposit amount, decision 440
branches to “Yes” branch 442. At step 4435, processing selects
the payment authorization that corresponds to the untlagged
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payment authorization that has the smallest authorization
amount, but 1s larger than the deposit amount. For example, of
the deposit amount 1s $50, and unflagged payment authoriza-
tions include authorization amounts of $30, $60, $80, and
$90, processing selects the payment authorization with an
authorization amount of $60 because it the smallest amount
of the authorization amounts that i1s larger than the deposit
amount. At step 446, processing computes and stores a
remaining authorization amount, which 1s the difference
between the authorization amount and the deposit amount.
Processing returns at 4350.

Onthe other hand, if any unflagged payment authorizations
do not have authorization amounts that are larger than the
deposit amount, decision 440 branches to “No” branch 448
whereupon a determination 1s made as to whether the sum-
mation of the payment authorizations’ authorization amounts
are larger than the deposit amount (decision 460). If the
summation of the authorization amounts 1s larger than the
deposit amounts, decision 460 branches to “Yes” branch 462
whereupon processing selects the payment authorizations
with the largest authorization value (step 465), and process-
ing returns at 470. For example, if the deposit amount 1s $50
and the unflagged authorization amounts are $30, $20, $10,
and $35, processing selects the payment authorizations corre-
sponding to $30 and $20 to cover the $50 deposit amount
because they have the largest authorization amounts.

On the other hand, i1 the summation of the authorization
amounts 1s not larger than the deposit amounts, decision 460
branches to “No” branch 468 whereupon processing selects
all of the untlagged payment authorizations (step 475),
requests an additional payment authorization from external
payment provider 120 at step 480, and returns at 490. Pro-
cessing may perform multiple iterations of the steps shown 1n
FIG. 4 until each deposit request 1s satisfied. External pay-
ment provider 120 1s the same as that shown 1n FIG. 1.

FIG. 5 1s a flowchart showing steps taken 1n selecting an
optimum payment authorization using a single deposit autho-
rization algorithm. The steps in determining an optimum
payment authorization shown in FIG. 5 are similar to steps
shown 1n FIG. 4 with the exception of FIG. 4°s steps relating
to “remaining authorization amounts.”

Processing commences at 500, whereupon a determination
1s made as to whether the deposit amount equals one of the
payment authorization’s authorization amount (decision
510). Again, in one embodiment, this determination may
occur prior to determining whether multiple payment depos-
its may be applied towards a single payment authorization as
discussed 1 FIG. 3, decision 360. If the deposit amount
equals one of the authorization amounts, decision 510
branches to “Yes” branch 512 whereupon processing selects
the corresponding payment authorization as an optimum pay-
ment authorization (step 513), and returns at 520. On the other
hand, if the deposit amount does not equal one of the autho-
rization amounts, decision 510 branches to “No” branch 518.

At step 525, processing flags payment authorizations
whose authorization amounts equal unshipped release values.
A determination 1s made as to whether any unflagged pay-
ment authorizations have authorization amounts that are
larger than the deposit amount (decision 530). ITf any
unflagged authorization amounts are larger than the deposit
amount, decision 530 branches to “Yes” branch 532 where-
upon processing selects the payment authorization that cor-
responds to the authorization amount that 1s the smallest
amount and 1s also larger than the deposit amount (step 335).
Processing returns at 540.

On the other hand, 11 no untlagged payment authorizations
have authorization amounts that are larger than the deposit
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amount, decision 530 branches to “No” branch 538 where-
upon a determination 1s made as to whether the summation of
the payment authorizations” authorization amounts 1s larger
than the deposit amount (decision 545).

If the summation of the authorization amounts 1s larger
than the deposit amounts, decision 545 branches to “Yes”
branch 547 whereupon processing selects the payment autho-
rizations with the largest authorization value as discussed in
FIG. 4 (step 550). Processing returns at 535.

On the other hand, if the summation of the authorization
amounts 1s not larger than the deposit amounts, decision 545
branches to “No” branch 549 whereupon processing selects
all the payment authorizations (step 560), requests an addi-
tional payment authorization from external payment provider
120 at step 570, and returns at 380. Processing may perform
multiple 1terations of the steps shown 1n FIG. 5 until each
deposit request 1s satisfied. External payment provider 120 1s
the same as that shown in FIG. 1.

FIG. 6 15 a strategy pattern that determines which algorithm
to use when one payment deposit or multiple payment depos-
its may be applied to a single payment authorization. Since
some merchant payment methods may support multiple pay-
ment deposits per payment authorization, while others may
not, the merchant’s commerce system may use strategy pat-
tern 600 to determine whether to use a single deposit autho-
rization algorithm or a multiple deposit authorization algo-
rithm for a particular payment deposit.

Strategy pattern 600 includes algorithm factory 610, algo-
rithm 1interface 620, code snippet 630, and algorithms 640-
650. Algorithm factory 610 creates the correct algorithm
implementation (algorithm 640 or algorithm 650) given spe-
cific properties of the payment method. Algorithm interface
620 defines the protocol that the implementation hierarchy
follows. And, code snippet 630 demonstrates how the actual
implementation returns the correct algorithm through the use
of well-known, object-oriented polymorphism technique.

A merchant’s commerce system separates payment autho-
rizations that support multiple payment deposits, and those
that only support a single payment deposit. Then, the com-
merce system instantiates SingleDepositAuthorizationAl-
gorithm 640 to identily the number of payment authorizations
required to satisiy the payment deposit. Likewise, the com-
merce system instantiates MultipleDepositAuthorization-
Algorithm 650 to identify the number of payment authoriza-
tions required to satisly the payment deposit. In one
embodiment, algorithms 640 and 650 may run at the same
time.

Once both algorithms identify the number of payment
authorizations required to satisty the payment deposit, the
commerce system may follow a series of decision criteria to
select the appropriate algorithm. In one embodiment, the
decision criteria may be:

1. Select the algorithm that results 1n a lesser number of

transactions.

2. Select the algorithm whose resulting authorization

amount 1s closer to the deposit amount.

3. Select the single deposit authorization algorithm.

FIG. 7 1s a diagram showing a commerce system selecting,
optimum payment authorizations based upon available pay-
ment authorizations and unshipped releases. The commerce
system stores unshipped releases in release store 140, which
1s the same as that shown in FIG. 1. Unshipped releases
correspond to order 1tems that are 1n stock, have been released
to Tulfill, but have not yet shipped. Release store 140 includes
unshipped releases 710, 715, 720, and 7235, which have
respective values of $35, $10, $12, and $5. In addition, the
commerce system stores payment authorizations 1n authori-
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zation store 135, which i1s the same as that shown 1n FIG. 1.
Authornization store 135 originally has payment authoriza-
tions 770, 775, 780, and 785, which have respective authori-
zation amounts of $30, $15, $12, and $5.

The first release to evaluate 1s release 710. At 730, the
commerce system determines that none of payment authori-
zations 770 through 785 equal $35, but payment authoriza-
tion 780 and 785 equal releases 720 and 7235, respectively. As
such, payment authorizations 780 and 785 are tlagged and not
used during this stage of the analysis.

At 735, the commerce system selects payment authoriza-
tion 770, which leaves $5 of the payment deposit left to fulfill.
At 740, the commerce system clears the flags of the payment
authorizations and reiterates its analysis using the $5 remain-
ing to be fulfilled. At 745, the commerce system selects pay-
ment authorization 785 because it equals the $5 remaining to
be fulfilled.

The next release to evaluate 1s release 715. At 750, the
commerce system determines that neither payment authori-
zation 770 nor 780 equals $10, but payment authorization 780
equals release 720. As such, payment authorizations 780 1s
flagged and not used during this stage of the analysis. At 755,
the commerce system uses payment authorization 775, result-
ing in a remainder of $5 ($15-$10), which is stored as remain-
ing authorization amount 790 1n authorization store 135.

The next release to evaluate 1s release 720. At 760, the
commerce system determines that payment authorization 780
equals $12 and, therefore, selects payment authorization 780
to correspond with release 720. Finally, the last release to
cvaluate 1s release 725. At 7635, the commerce system deter-
mines that remaining authorization amount 790 equals $5
and, therefore, selects remaining authorization amount 790 to
correspond with release 725.

FIG. 8 1llustrates information handling system 801 which
1s a simplified example of a computer system capable of
performing the computing operations described herein. Com-
puter system 801 includes processor 800 which 1s coupled to
host bus 802. A level two (LL2) cache memory 804 1s also
coupled to host bus 802. Host-to-PCI bridge 806 1s coupled to
main memory 808, includes cache memory and main memory
control functions, and provides bus control to handle transfers
among PCI bus 810, processor 800, L2 cache 804, main
memory 808, and host bus 802. Main memory 808 1s coupled
to Host-to-PCI bridge 806 as well as host bus 802. Devices
used solely by host processor(s) 800, such as LAN card 830,
are coupled to PCI bus 810. Service Processor Interface and
ISA Access Pass-through 812 provides an interface between
PCI bus 810 and PCI bus 814. In this manner, PCI bus 814 1s
insulated from PCI bus 810. Devices, such as flash memory
818, are coupled to PCI bus 814. In one implementation, flash
memory 818 includes BIOS code that incorporates the nec-
essary processor executable code for a variety of low-level
system functions and system boot functions.

PCI bus 814 provides an interface for a variety of devices
that are shared by host processor(s) 800 and Service Proces-
sor 816 1ncluding, for example, flash memory 818. PCI-to-
ISA bridge 835 provides bus control to handle transfers
between PCI bus 814 and ISA bus 840, universal serial bus
(USB) functionality 845, power management functionality
855, and can include other functional elements not shown,
such as a real-time clock (RTC), DMA control, interrupt

support, and system management bus support. Nonvolatile
RAM 820 1s attached to ISA Bus 840. Service Processor 816

includes JTAG and 12C busses 822 for communication with

processor(s) 800 during initialization steps. JTTAG/12C busses
822 are also coupled to L2 cache 804, Host-to-PCI bridge
806, and main memory 808 providing a communications path
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between the processor, the Service Processor, the L2 cache,
the Host-to-PCI bridge, and the main memory. Service Pro-
cessor 816 also has access to system power resources for
powering down information handling device 801.

Peripheral devices and mput/output (I/0O) devices can be
attached to various interfaces (e.g., parallel interface 862,
serial interface 864, keyboard interface 868, and mouse inter-
face 870 coupled to ISA bus 840. Alternatively, many I/O
devices can be accommodated by a super 1I/O controller (not
shown) attached to ISA bus 840.

In order to attach computer system 801 to another com-
puter system to copy files over a network, LAN card 830 1s
coupled to PCI bus 810. Similarly, to connect computer sys-
tem 801 to an ISP to connect to the Internet using a telephone
line connection, modem 885 i1s connected to serial port 864
and PCI-to-ISA Bridge 835.

While FIG. 8 shows one information handling system that
employs processor(s) 800, the information handling system
may take many forms. For example, information handling
system 801 may take the form of a desktop, server, portable,
laptop, notebook, or other form factor computer or data pro-
cessing system. Information handling system 801 may also
take other form factors such as a personal digital assistant
(PDA), a gaming device, ATM machine, a portable telephone
device, a communication device or other devices that include
a processor and memory.

One of the preferred implementations of the invention 1s a
client application, namely, a set of instructions (program
code) 1n a code module that may, for example, be resident 1n
the random access memory of the computer. Until required by
the computer, the set of instructions may be stored in another
computer memory, for example, 1 a hard disk drive, or 1n a
removable memory such as an optical disk (for eventual use in
a CD ROM) or floppy disk (for eventual use 1n a floppy disk
drive), or downloaded via the Internet or other computer
network. Thus, the present invention may be implemented as
a computer program product for use 1 a computer. In addi-
tion, although the various methods described are conve-
niently implemented 1n a general purpose computer selec-
tively activated or reconfigured by software, one of ordinary
skill 1in the art would also recognize that such methods may be
carried out 1n hardware, 1n firmware, or in more specialized
apparatus constructed to perform the required method steps.

While particular embodiments of the present invention
have been shown and described, 1t will be obvious to those
skilled 1n the art that, based upon the teachings herein, that
changes and modifications may be made without departing
from this mvention and its broader aspects. Therefore, the
appended claims are to encompass within their scope all such
changes and modifications as are within the true spirit and
scope of this mvention. Furthermore, it 1s to be understood
that the invention 1s solely defined by the appended claims. It
will be understood by those with skill 1n the art that 1f a
specific number of an introduced claim element 1s intended,
such mtent will be explicitly recited 1n the claim, and 1n the
absence of such recitation no such limitation 1s present. For
non-limiting example, as an aid to understanding, the follow-
ing appended claims contain usage of the introductory
phrases “at least one” and “one or more” to mntroduce claim
clements. However, the use of such phrases should not be
construed to imply that the introduction of a claim element by
the indefinite articles “a” or “an” limits any particular claim
containing such mtroduced claim element to inventions con-
taining only one such element, even when the same claim
includes the introductory phrases “one or more™ or ““at least
one” and indefinite articles such as “a” or “an”; the same
holds true for the use 1n the claims of definite articles.
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What 1s claimed 1s:

1. A computer-implemented method comprising:

receiving, by a commerce system, an order that includes
one or more order 1tems, wherein a plurality of payment
authorizations that correspond to the order are recerved
from one or more external payment providers;

acquiring the plurality of payment authorizations that cor-
respond to the order, wherein each of the plurality of
authorizations includes an authorization amount;

creating a payment deposit that corresponds to shipping
one or more of the order items, the payment deposit
including a deposit amount;

in response to determining that the deposit amount does not
equal one of the authorization amounts, determining
whether a plurality of payment deposits are allowed to
be applied to one of the plurality of payment authoriza-
tions;

in response to determining that the plurality of payment
deposits are allowed to be applied to one of the payment
authorizations, determining whether one of the authori-
zations 1ncludes a remaiming authorization amount that
equals the deposit amount;

selecting, by a processor included 1n the commerce system,
an optimum payment authorization for which to apply
the payment deposit, the optimum payment authoriza-
tion 1included in the plurality of payment authorizations,
wherein the selecting results in minimizing a number of
payment transactions to one or more of the external
payment providers wherein, and wherein the selecting 1s
performed based upon determining that the optimum
payment authorization corresponds to the remaiming
authorization amount that equals the deposit amount;
and

transferring funds corresponding to the deposit amount
based upon the optimum payment authorization.

2. A computer program product stored on a computer oper-

able media, the computer operable media containing mstruc-
tions for execution by a computer, which, when executed by
the computer, cause the computer to implement a method for
payment authorization selection, the method comprising:

receiving an order that includes one or more order items,
wherein a plurality of payment authorizations that cor-
respond to the order are received from one or more
external payment providers;

acquiring the plurality of payment authorizations that cor-
respond to the order, wherein each of the plurality of
authorizations includes an authorization amount;

creating a payment deposit that corresponds to shipping
one or more of the order items, the payment deposit
including a deposit amount;

in response to determining that the deposit amount does not
equal one of the authorization amounts, determining
whether a plurality of payment deposits are allowed to
be applied to one of the plurality of payment authoriza-
tions;

in response to determining that the plurality of payment
deposits are allowed to be applied to one of the payment
authorizations, determining whether one of the authori-
zations 1ncludes a remaiming authorization amount that
equals the deposit amount;
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selecting an optimum payment authorization for which to
apply the payment deposit, the optimum payment autho-
rization included 1n the plurality of payment authoriza-
tions, wherein the selecting results 1n minimizing a nums-
ber of payment transactions to one or more of the
external payment providers wherein, and
wherein the selecting 1s performed based upon determining
that the optimum payment authorization corresponds to
the remaining authorization amount that equals the
deposit amount; and
transierring funds corresponding to the deposit amount
based upon the optimum payment authorization.
3. An information handling system comprising:
OnNe Or MOre Processors;
a memory accessible by the processors;
one or more nonvolatile storage devices accessible by the
processors; and
a payment authorization selection tool for selecting an
optimum payment authorization, the payment authori-
zation selection tool comprising soitware code executed
by the processors to perform steps comprising:
receiving an order over a computer network, wherein the
order includes one or more order items, wherein a
plurality of payment authorizations that correspond to
the order are recerved from one or more external pay-
ment providers;
acquiring a plurality of payment authorizations over the
computer network, wherein the payment authoriza-
tions correspond to the order, wherein each of the
plurality of authorizations includes an authorization
amount;
creating a payment deposit that corresponds to shipping
one or more of the order items, the payment deposit
including a deposit amount;
in response to determining that the deposit amount does
not equal one of the authorization amounts, determin-
ing whether a plurality of payment deposits are
allowed to be applied to one of the plurality of pay-
ment authorizations:
in response to determining that the plurality of payment
deposits are allowed to be applied to one of the pay-
ment authorizations, determining whether one of the
authorizations includes a remaining authorization
amount that equals the deposit amount;
selecting an optimum payment authorization included 1n
one of the nonvolatile storage devices for which to
apply the payment deposit, the optimum payment
authorization included in the plurality of payment
authorizations, wherein the selecting results in mini-
mizing a number of payment transactions to one or
more of the external payment providers wherein, and
wherein the selecting 1s performed based upon deter-
mimng that the optimum payment authorization cor-
responds to the remaining authorization amount that
equals the deposit amount; and
transierring transfer funds over the computer network
corresponding to the deposit amount based upon the
optimum payment authorization.
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